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(54) BATTERY PACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery pack 
in which an internal short circuit within a single cell is 
hard to occur and volume energy density and mass 
energy density are excellent 

SOLUTION; This battery pack is constituted with two or 
more bipolar electrode plates 10a in which a positive 
active material 12 is formed on a surface in the direction 
of a collector 1 1 and the negative active material 13 is 
formed on the other surface, an end part negative plate 
10b in which the negative active material 13 is formed 
only on the one side surface of the collector 11a and is 
arranged at the endmost part of the other side, and an 
end part positive plate 10c in which positive active 
material 12 is formed only on the one side surface of the 
collector 11b, and is arranged at the one endmost part 
of the one side. And two or more of the bipolar electrode 
plates 10a, the end part negative plate 10b, and the end 
part positive plate 1 0c are arranged so that the positive 
active material 12 and the negative active material 13 
may counter through a separator component 14 containing an electrolyte, and a peripheral edge 
part of the bipolar electrode plates 10a, the end part positive plate 10c, and the end part 
negative plate 10b are sealed by an insulator 15. 
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i/VKot^i/-?i4S:EllU iixibSraSLra 
i*tLfc. r. £ iSSBAHfe l'ob 1 1 
a, 2Z&ttS&i 0 a <DMm&i 1 J3J:i/«fBjEffitRi 

0 c©it*i 1 b\cm® , g.i>mft£htim<D3%fa<D 
sssbk, &m&ffiffii 5&mmt5£?\zLx^z. & 

litfy^u^ ^y^nfi/v, ^Dyfl/^t'^ 
[0 04 3] r©«Jf»©iB»]EfiKEl.Obi: 

fe<ns.mztom^x . mm&mmi siazimx&mwa 
1 5 \-&m-? 9 1 4 oawij©— »sr»»s-e: 
fc. miao, ajiflcw^jsiajo3*iRioiasi±a[* 

£&£ 0 oi^T\ (EC) i:^ 

9vlo!J-*'^-h (DEC) Ji»P>fc 5 (EC: 
DEC= 3 0 : 7 0 : ffcffilfc) CLiPF.tl 

»«:S5*tt«IB't?*itL-C. mi (b) lc^1-J:5^> 

;H 0Sr{^SLfc o 
[0 0 4 4] o^T-, 0ij*LfcV*IEttJS*-*5.fctfftffi« 

/H 0©-*<7)fflSi5lc:iSB$nfcffla5iES«i o blciE 
If y-KtSMfcU flil*©*^lci2S$tvfcSSa3A1S« 
l0ci:ASy-K^Lfc. ro*, jESy-KSr 

[0 0 4 5] (2) HffiCT2 

*1\ ffl«2 1 a tT/u5 = ^A^2 1 b i ^mia-a-fc 
Stfc„ ^©A«fr2 1 ©7;^=-')^2 1 bfflld* 

mmi iPiaicffiHufcjE«fiH»K^9 y-2 2S: 

1 ©»k 2 1 a {Riiicujg^j 1 1 mmam LtzMm^ 

W*7V-2 3S: Y9 9—7*is—YZR^xmM^ ft 
0f3e©ff*l-flE3aiU-C^tt*tt«2 0 a SrffcSL 
fc 0 *fc, 7^x-<7J*&2 1 b ©)tffiro^l-jEgffi#I 
R^yy-2 2$r K**-^- KSrJB^-ClfcffiU ft 
jftft. if^roff ^Alcffiii \*xvmi£WgL 2 0 c Srf^K t 

fc 0 ^blC, i£2 1 a©^®<D^.|-#gftfelS^7 y 
-2 3«rK^^-yu-KSrffl^T^*L, ftjftft. 0f 
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£©J¥^ldffiffiLTSgB:Pig«2 0 b SrfEKLfc. 

[0 04 6] ftib\ 21, 21a, 2 1 b IdjE 

ffiffi^K^- 7P-2 2 fcS^liftS&tlfC;* 7 5 - 2 3 
Srfe*1-5tBLTtt. rixt)0*«fl:2 1, 2 1a, 
2 1 b©&*ffi©fljg|8|Hdttg*jJt2 '2fe5Vli2 3^ 

ft*S i tW*#H < ft 5 j; 5 (eft a»o#*««: 2 
1, 2 1a, 2 1b£*#£ mm) #IStf«U</j:S 
<£ 5 l-WBr$Hfc*°y 7°n tfUVSfO-fe^U-* 2 4 Sr 10 

[0 0 4 7] o^T\ 3XSi:S&2 0 a£4fti. ffigfl 
ASS 2 0 b bWtRjEl&R2 Oct i:l ttf o/B^T, 
1212 (a) (c^-f-J; 5 3X^1:11^2 0 a l^±WPfl 

ffltt&&£2 0 b &2g&ttS£2 0 a Cffll3i0IC 
2tti«i&2 0 a tS^ESS2 0 c ©KlC-fe/^-^ 
2 4£IBfiU rftfe£aJf L-C«Jfft£Lfc 0 

[0 0 4 8] ifflS« r.«)ggft:©S«gPftffitR-2 0 b t 
48HSSIESK2 0 c ©ffild, gf^©JE*'SrWiniL*!9S?>gf 
^©ffiJndiflgiLT, -fe/N°U— * 2 4(DftWimM2 4 a 20 

^©ffi^ilffi&id^^ftTir^u-* 2 4(DffiSi5^ 

(EC) t^^/U*-5j?^-h (DEC) a»e>*Sfi 
(EC : DEC=3 0 : 7 0 : flc&ifc) IdL i P 
F s £ 1 -t/u/y h/u*<HUTW«Lfc«]l?*«:ffl« 

S:ffi»UfcHO«pfeg5*tt»]fi-ceitLT, 0 2 (b) 
IC^-f-ipft. 5 o©¥t/U«>ti)i5M^ 5 0 0mA 30 
hffl^^7^t/U2 0£rf£iS}Lfc o 
[0 0 4 9] o^-C, ig^L&^ESffii^S.ttfftSSg 

^Sr^-rsttti^^^ffi^fc^^-^ mm® 

Lfc^.^ 2/^-^/1^2 0SrJfALfc o OV>t?, X^y^-fe 
/U2 0©-*«)»fflJKE«S#lfc»»EffitR2 0 bldE 

2 0 c y-KfcSStttfc. Effiy-KSr 

AS y - Kfr*«*—* KRW e>ftfc*«Hmcg&K 40 
U liffitsj 2 ©«£«?& E£f£SLfc 0 

[0050] o) mmm3 

*f\ »£3 1 a t7/l'5-!>AtS3 1 b tfcfifc-g-b 

SLt, rco*fl;^3 1 rc>T/u5=t7Atg3 1 bfflflldH 
mm 1 t R*fc{EK Lfc JEffiiSHMt* 7 y — 3 2 Sr 

i ©H4S3 l afllicgffim fcRWRfcfEHLfcASS* 
I^7i)-3 3 *-7* >-K*rJBir*"CMJU R 
**, /5r£©J5^ldEEJ£ LTMSSS1S 3 0 a £ flag L 50 
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[00 5 1] 3-3ft®ft.3 1 , 31a, 3 1 b \CJE 

mmmwxyy-z 2fc$vM*affi««Mt*5y-3 3 

Sr»*i-SliR5LTI4, Ztlb<oMM#3 1 . 3 1a, 
3 1 b©^B©W5^ld|±g#3fC3 2fe5Vll3 3 ^ 

5„ -£LT S 3-*Sft3 1 , 3 1a, 3 1bldft*£ix 

fc&^Rjf©*t£ mm) tmzm\s<t£z,z:o\z.® 

Bf$ixfc^y7*nfc» u>g4©-fcA?U-* 3 4SrfflSL 

[0 0 5 2] o^T\ 2KSWI&3 0 a £4tSc£, SffigR 
ftgfi3 0 b £«&jES&3 0 c fcSrlft-foffi^T, 
HI 3 (a) |i^-t-J;5li, ^Ifit3 0ai±(D^ 
t . CS&ftSK 3 0b irMiWIlS 30a <DfS\& £X?M 

sm««3 o a t<%%m.m&L3 o c ©wt-fe^w— ^ 3 

jSasSBIESS 3 0b, 2KS*S& 3 0 a &£Tf 
3 0c ©£*ttft 31, 31a, 31b ©g$lSC;8 s &* 
3 #ft©«H»RHd. «&3?^07^5tfi 3 
55riEeLfc„ ft*J, 7/u$tfi3 5 ©PiffildM:/*; y * 

[0 0 5 3] r©8L i©S0ift:©fll«jES«3-Ob t 

ssbasis 3 .o c © m id , m mnmti t ft a* & @r 

*JW3 6Sr*B**fc. i. Jxld J: 9, SgBIEffi1g3 0 
b, ^S«S«3 0 ateJ:tttttffift&K3 0 c©g^H 
^^^nfc(Ri]©#Afl:ft:3 1 , 3 1 a, 3 1b©3* 
l«J©«»i:T/V'5+«3 5 ijjs»*Sil, »Sfr©^t-Jl 
»©3*l5l©«Si5ll*lSlC»JtSn. 3 4© 

SSP^B*$n5ritft5o i©«^> »*L<I4T 
/U5-f«3 5 ©Paid, 3 4 ©SSgBSr^iitf 

«Jt1-ixrf ov^f, ^wv^-TK^-h (EC) 
(dec) a»e>fc 5 

(EC : DEC= 3 0:7 0: fj^ifc) IdL i P Fe 
1 ^e/P/y s/ h/u*lBUT»l»Lfc**ttl¥««rffl*L 

^ftv^ijwMP^^feaffiLfco ov^T% d.©S«??S^ 

a*ufcH!p«iJ*S5«tt»iB-e«ituT, in 3 (b) id 

^1-<t5^, 5offl¥t/^'t;)i5§ii5 ! 5 0 0mAh 
©7.^?/^ir/U3 0?:^Lfc o 
[0 0 5 4] o^T\ |I|;^LftV\E®ST-:fcJ:tfftfIS 

Lfc^^y^-fe^3 OSrffALfc. o^t% ^^y^-t 
/U3 0©-*©iSgj5ld|Eg^nfcffi^IEffiS3 0 bldlE 

^•K^-^tKlt 6>ixfcjEffi4a^ldfia*-*-5 1 1 tld. 
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[0055] (4) itmm 

£1\ m&4 1 ai7;V5 = |>Atg4 1 b t Z^ti.&t> 
Sitfco r<D*®ft4 1 »T/U5 = '>i>,tg4 1 bffllH-l? 

. ltmm^im LfcEffig^w* 7P-42^k^ 

^-yu-K^ffi^T^ftrf-S iritis ~»*ttfr4 
iroffl«4 1 affilc|li£0ijl t^ldffSSLfcAUffi^ 
1^7^-4 3 £ K?*-:/b— K£ffl^T^*U ij£ 

SISL EffS<7)J?^^E^LT^®m@«4 0 a ^ftSJL 
tz 0 -£tz. m&4 1 a (0jtffiW^-|c:ASSfeK4 3£S 10 
*U eff^©#^lcE®LTfflg|5A^ffi4 0b 

Zimhtz. 7^5 = -7A&4 l bcoK-fficD^lc 

T«gBiEgt&4 0 c £f£MLfc. 
[0 0 5 6] &*J % 4 1 , 41a, 41blc!E 

iiSfti^7y-4 2&3vM;i:ft&gfeijc*7y-4 3 

^^rfSI^LTIi, rtve>tO*«fr41, 41a, 
4 1 bW^#ffi^fflgIS|C|tS^iH4 2&5VM44 3& 

•So ^LT 4 1, 41a, 41bl^*Stl 20 

»f £ ;Hfc# y 7"n f u vSco-fe^ u-* 4 4 L 

[ 0 0 5 7 ] oV^\ JsSL&WimA 0 a £4tfci , SSB 
IE&&4 0 b t4ffigpA1Sffi4 0 c ££lft-fofflV>T, 
II 4 (a) |C^1-J;5t-. M®9,fii&4 0 a |^±©Ffl 

ffi§B;ftl®£4 0 b i 3**1*1*54 o acof^fciU^ 
<f «I1£4 0 a tffigl5iE@®4 0 c (DWI^-fe^U-^ 4 

#, 4ffig&Affi:&4 0 b , MmmmWL4 0 a itfffiginE 30 
St£4 0 c WASfr 4 1 , 4 1a , 4 1b 
^^nfc«©3*|S]OSgPIC, g*£ttfj!g4 5£fi:finr 
5.i::l^;:l.-cv^3, 1 

[0 0 5 8] ^£D@L rwa«^«^iEffi1S4 0 b t 

^ix-5rtfc^5„ oVT\ ^^U-VTJ-^^-h (E 
C) ki?x-^Z-X*-V (DEC) 7>t>43&£ig 
1 (EC:DEC=3 0 : 7 0 : tfc) fCLiPF. 40 
£ 1 y v h/^m Lfctt^fiS^ffiS Lfc 

^LfcMPSP^SttWST-^MLT, 04 (b) IC^ 
t±7^ 5ot0^ir/Wy!)^/ c c5^*^5 o OmAhO 

[0059] o^r-, jE®ffi^fc<fctfAffiffi^£;£l-5 

^-fc/W 0£}fALfc„ oV>T% y^-feyW4 0<D— 50 
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*-cD4SSl5(Cgae$tLfc!ffigBIEffiS4 0 bl-IEgy-KS: 
S8RU te*co^lcgEg$nfcSg15ftS«4 0 c Id* 

*^-i:?ifiY^^Lfc 0 

[0 0 6 0] ( 5 ) 

ov^\ ±l©i 5 ^LXftMLfzMG-ni&D, e, 
F, Y^MJxlOOSfofflfL, rftb^&l 0 
om<DM&nttLl), E, F, Y<DttJE£jIiJ£U 

o. 5 v&.T<vmmzm®m.ttitmj£Lx, m®mmw 



[00 6 1] 
[«2] 



mm 
mm 




ft (AD 






D 






0 


E 






0 


F 






0 


Y 






4 O 



[0 0 6 2] ifE^cDjjgS^PJt^&ipl-, 

o%\zmmi%$iLtz<nicttLx, nmv, e, fio* 

V>TI4, ^^±^0fi-C*M^ro^^l»ih-C#TV^ 

&f \z-t/< u— ^ 4 4 lex utfQi CX1EM t A^SittSa 
)SL^<9, fc$lM4W±lcffl^fcg*ffi«fJ]!4 5(Ct'y 
^— /^iCT, r<Of^*-/u$riiCTIEll4 2 bg. 

[0 0.6 3] — *\ ttffiDlCjoVTtt, ir/^u— ^ 1 4 

<o— aB*sss*tt«nn 1 5 bM%Lx^zitv>. mmmz 

1 4 roXKD^^jJpSi]-t-5r t^Blgg 
3Egl 2itgl 3<DB^^E5jhT*^T, 

EI-fc^T(4, -fe^U-^ 2 4#§Mt«fJIgSr*t*a-0^ 
fc*. 3E«2 2tAffi2 3<DW.&m!lbfcP5±X'£tztzlb 
t%z.btiZo mffiF(cjo^T(4, Iffi:3 1 

rfl(CT/U~ 7"«3 5#|E«£tl-C^.5fc*\ 
3 eiClt'V^-^^^CTtlEilS 2 £A*S3 3^M^& 
1" 2> K> /45 1»± "C f tz tz tb t # 7L t> ft 5 „ 
[0 0 6 4] 4*1, ±iELfc^ff^ffi2lC*5V>TI4, ?R 

^twtfttx^ ^Tkm^fKicpEOTi^^s^ 
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©i§3\ ttftftt#atH-&i\ fy*-/ui/j;oTllS^ 
[0 0 6 5] ±iSLfc*JfeJgffi2lri3V^H:, T 

[0 0 6 6] **J, ±xELfcHJ6©JF^Jv*JV>TI4, * 
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<fc b fcigffl-f 5 r. t ^^IfgT-fo 5. 

[Hi] » l HftJBtHs .fctfiB 2 ja&glBroitlfcffl l 

m2) mi mm**; «t xm 2 %mm<r> mmm 2 

[0 3] ^l^J£ff^fc-J;^2Rffi^fi8©^li£^j3 

im 4 ] si axtrn 2 mmmvxmmn 

[eg 5] tt*«©*^«}i!i**i-»fiEia-c*>«. 
[flF*©tt?iu 

1 0 y^ir/K 10a-MtffiI, 10b-S 
§|5iEffi«, 1 0 c-J8SMl«K, 11-ltf, 12- 

jEmmmw HEmsmw^y 9 -) , 1 3 

7 y-) , H-t^u-?, 15-s 

J»tt»flS, 2 2 Oa-SSttt 

2 0b •■■»«:£««, 20c -«SSAteE, 2 1 -*« 
*. 2 2-3E«e*ft, 2 3 -JMSgfeR, 2 4 

U— ^ s 2 4 a— 3 O-^^y^-fe/K 3 0 
a -ZKWtStR, 3 0 b -SSKEffiK, 3 0c-^ 
3 1-W, 3 2 -jEttSHMt, 3 3 -ASS 
3 4-^1/-?, 3 5-7/^;tfc 3 6-g 



[15] 



(11) 
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[M3] [14] 




*BWF^O*]iCK*a2TB5#5* H 



F*— -M##) 5H028 AA07 AA08 AA10 BB01 CC01 

CC07 CC08 CC19 EE04 EE06 

5H029 AJ03 AJ12 AK03 AL07 AM03 

AMQ7 BJ06 BJ17 CJ05 CJ06 

DJ03 EJ08 EJ12 HJ12 

5H050 AA08 AA09 BAH BA17 CA04 

CA08 CB08 CB16 DA02 DA03 

FA03 GA08 HA12 



